Huntingtin expression was examined by Western blot and immunoprecipitation studies of lymphoblastoid cell lines from Huntington's disease (HD) homozygotes, heterozygotes, and a phenotypically normal individual with a t(4p16.3;12p13.3) breakpoint in the HD gene. The latter produced a reduced level of normal huntingtin without evidence of an altered protein, indicating that simple loss of huntingtin activity does not cause HD. In juvenile onset HD heterozygotes, NH 2 -and COOH-terminal antisera revealed reduced relative expression from the mutant allele. Pulse-chase studies indicated that huntingtin is a stable protein whose differential allelic expression is not due to destabilization of the mutant isoform. No stable breakdown products specific to mutant huntingtin were detected in either HD homozygotes or heterozygotes. These data are consistent with HD involving either a gain of function or a dominant negative loss of function that operates within severe constraints and suggest that in either case the pathogenic process is usually saturated by the amount of abnormal huntingtin produced from a single mutant allele. r
INTRODUCTION
Huntington's disease (HD) is an inherited neurodegenerative disorder caused by an unstable, expanded CAG trinucleotide repeat in 4p16.3 (Huntington's Disease Collaborative Research Group, 1993) . The repeat forms part of the coding sequence of huntingtin, a 350-kDa protein of unknown function (DiFiglia et al., 1995; Ide et al., 1995; Jou & Myers, 1995; Persichetti et al., 1995; Sharp et al., 1995; Trottier et al., 1995a) . The HD CAG repeat segment is translated into a stretch of polyglutamine that comprises 8 to 36 residues in normal individuals but is extended to more than 36 in the products of disease alleles (Gusella & MacDonald, 1995a,b) . The consequence of the HD mutation is a progressive movement disorder accompanied by psychiatric and cognitive manifestations, due to a characteristic pattern of neuronal cell death in the basal ganglia (Martin & Gusella, 1986) . The onset of HD is variable and shows a strong inverse correlation with the length of the CAG segment on the disease allele. Thus, severely affected juvenile onset cases possess alleles with repeat lengths .50 CAG units, whereas typical adult onset patients exhibit disease alleles of 40-50 units. The underlying cell loss in the striatum first affects the population of medium spiny neurons and follows a characteristic gradient proceeding along the posteroanterior, dorsoventral, and mediolateral axes (Vonsattel et al., 1985) . However, the pattern of expression of huntingtin protein in the brain does not correlate well with the extent of neuropathology (Aronin et al., 1995; DiFiglia et al., 1995; Gutekunst et al., 1995; Persichetti et al., 1995; Schilling et al., 1995; Sharp et al., 1995; Trottier et al., 1995a) . Indeed, huntingtin is also expressed in many different peripheral tissues not thought to be direct targets of the disorder.
The CAG segment of the HD gene is translated into polyglutamine in the huntingtin protein, permitting disease and normal isoforms to be distinguished by exaggerated differences in electrophoretic behavior
